Background: The availability of sanitary facilities to human populations is deemed a necessity worldwide to promote healthy sanitation. In the Upper West Region, sanitation remains one of the major development challenges of our time, and despite growing attention and efforts by governments and donors, many approaches to urban and rural sanitation are failing. The study was conducted to examine environmental factors linked with sanitary facilities, and to assess socio-demographic factors with the availability, type and location of sanitary facilities in Mangu, a suburb of Wa Municipality, Ghana. Methods: A community-based cross-sectional quantitative study design was applied. The study population was made up of individuals of 18 years and abovein the community who had knowledge about the sanitary conditions within their respective housing units. From this population, 258 individuals were sampled for the study. Chi-square test for independence was applied to discover if there were associations between the study variables (sanitary facility accessibility and environmental characteristics of houses). Results: Factors associated with the availability of sanitary facilitiesin housing units were roofing material, building material, number of rooms, and drinking water source. Conclusions: The findings from the study indicate that a housing unit's conditions can significantly influence the availability of a sanitary facility in the community.
2014 in the Mangu Community of Wa Municipality, Ghana. The community has a total population of 3416 inhabitants (1814 males and 1647 females) [14] . The study area is located in the south-western part of the central business area of Wa Township; the regional capital of the Upper West Region. In relation to housing, there has been a rapid development of residential facilities due to the establishment of two main tertiary institutions; the University for Development Studies, Wa Campus and the Wa Polytechnic; to provide private hostel accommodation to students. The community also has a Community-based Health Practices and Services (CHPS) compound managed by Community Health nurses; where community members go for their health care needs especially mothers and children. Actually, in the community, there is no designated public toilet aside VIP latrines built for some basic schools; and some of the inhabitants have access to schools' VIP latrines.
Study Population and Sampling Procedure
The study population was made up of individuals of 18 years and above within the community who had knowledge about the sanitary conditions within their respective housing units. From this population, 258 individuals were sampled for the study.
In the present study, eligible respondents were sampled using cluster sampling approach. This sampling approach was applied since houses in the community were not numbered and not arranged in a uniform pattern. Two main visits were made to the study area. The study team initially visited the community to use identifiable landmarks to cluster the housing units. Based on the study area's map, the community was divided into two clusters using the main road that passed through the settlement; into eastern and western parts. From each of the two clusters, 129 houses were randomly sampled containing adults that had knowledge about the sanitary facilities and persons residing within their respective housing units. The second visit to the community was to collect the needed study data. With reference to the housing units clustered from the community, an adult (18 years and above), with informed consent, was randomly selected to respond to the study questionnaire.
Data Collection and Statistical Analyses
In the study, a 24-itemized-structured questionnaire was developed to collect the requisite data. The structured questionnaire consisted of three sections: socio-demographic characteristics of respondents, environmental characteristics of housing units, and access to sanitary facilities data.
Two data collectors were trained to assist in the data collection. This was done to ensure common ways of interviewing respondents, and to have consistent records of responses. The two researchers of the study acted as supervisors.
To ensure validity of the study's instrument, pretesting was carried out at Wa-Sombo; a community having similar characteristics as that of the study area. Inconsistencies in relation to question wordings and arrangements that emanated from the pretesting were clarified. During the data collection, the supervisors checked the administered questionnaires to ensure consistency and completeness.
The collected data were coded and entered into SPSS version 16. The data were subsequently cleaned to facilitate analysis. Frequency tables were generated for all items on the study questionnaire. Chi-square test for independence was applied to discover if there were associations between the study variables (the dependent variable-sanitary facility accessibility-and independent variables-environmental characteristics of houses). Frequencies were run to assess various categories of the socio-demographic characteristics of respondents with sanitary facilities. The Pearson's statistic, with a p-value of 0.05, was used to determine the statistical significance between the independent and dependent variables. This analysis procedure was deemed appropriate since the measure of the variables were either in ordinal or nominal levels and, also, the study variables consisted of two or more categorical mutually exclusive groups. Importantly, the chi-square was deemed applicable since none of the expected frequency of the variable categories was less than 5. Further, chi-square post hoc analysis was conducted to identify which cell or cells contributed to the significant chi-square test; thus between the independent variables and the dependent variable. Hence, using p < 0.05, the study applied the standard residuals; thus z-score value of ±1.96 the equivalent of the p-value.
Study Hypotheses
The results of the chi-square test were used to draw conclusions on the following study hypotheses: 
Dependent Variable
The study variables were selected after reviewing related literature in relation to the objectives of the study and by considering the local context of the study area. In the study, the dependent variable was sanitary facility availability. This was operationalized as a facility that hygienically separates human excreta from human contact including flush/pour flush toilets, ventilated improved pit (VIP) latrines and pit latrine with slap; that is at hand when needed. For the purpose of analysis, sanitary facility availability was captured as either having a sanitary facility or not having a sanitary facility. Hence, a question was asked as "Do you have a sanitary facility in your house?" and the response to this question was either "yes" or "no". Further, related questions were posed to those who answered in the affirmative to having access to a sanitary facility in their various housing units. These questions include when the sanitary facility was built, whether sanitary facility was shared with different house members, the type of sanitary facility, who constructed the sanitary facility, whether the sanitary facility was functional, and where the sanitary facility was located.
Independent Variables
The independent variables included socio-demographic variables (age, sex, marital status, education, occupation, and religion), and environmental variables (house's main roofing material, house's main building material, number of house members, number of rooms, and main source of drinking water).
Ethical Considerations
The study was carried out in compliance with the Helsinki Declaration on conducting research on humans. In addition, informed oral consent was obtained from respondents before data were collected. Respondents were also made aware that they were not obliged to answer all questions, and that they could withdraw from the study at any point of the data collection. Respondents were also assured of confidentiality with their identity and the data they provided.
Results
In the study, a total of 258 respondents, each representing a house unit, were interviewed. Based on the core issue of the study, majority (66%) of the houses did not have a sanitary facility. Out of those which had a sanitary facility, most of the facilities were about two years old, majority (53%) of the facilities were not shared with other housing units. Most (45%) of these sanitary facilities were VIP (Ventilated Improved Pits) toilets, and majority (79%) the house owners financed the construction of sanitary facilities. Besides, majority (93%) of the sanitary facilities were functional, and most (57%) of them were located within the housing units ( Table 1) .
The study revealed that 71% of the respondents were in the 18 -39 years age category and most (57%) of them were married. Among the respondents, about four in ten (42%) were of the Dagaaba ethnic group and majority (53%) of them were males. In terms of religion, most (48%) of them were Moslems and about 35% did not have any formal education. Likewise, 48% were farmers or traders ( Table 2) .
In the community, 32% of respondents (18 -39 years old) had access to improved sanitary facility, mainly made up of VIP toilets and most were located within their respective compounds. With marital status and improved sanitary facilities, 35% married respondents had access to improved sanitary facilities and 40% of the facilities were VIP toilets and located within their individual compounds. In terms of ethnicity, 76% respondents of the Waala ethnic group did not have access to an improved sanitary facility, 67% of Sissalas used VIP toilets, and most of the Mole-Dagbanis' facilities were located within their compounds. With sex, almost an equal number of males and females did not have access to improved facilities, more females (52%) use VIP toilets. Also, most (76%) of those of the Islamic religion did not have access to improved facilities, 64% of the Traditionalists have access to VIP toilets, and 65% of Christians facilities were located within their compounds. On education, 80% of those without education did not have access to an improved facility, 67% of them use VIP toilets, and 79% of those of the tertiary level had their facilities located within their compounds. Most (70%) unemployed respondents did not have access to improved facilities, 55% of farmers or traders use VIP toilets, and 58% of those who were unemployed had their facilities located within their compounds. Also, on the environmental characteristics of the houses, the study revealed that 93% of the houses were roofed with zinc or aluminum sheets and 74% were built with concrete blocks. In relation to occupancy, 38% houses had about 6 -10 members and 42%houses had 1 -5 rooms. In the community, the main source of drinking water was borehole water; indicated by 62% of the respondents ( Table 3) .
A chi-square test of independence was performed between sanitary facilities availability and the environmental variables (main roofing material, main building material, number of house-unit members, number of rooms, and main drinking water source). All these variables exhibited statistically significant (p < 0.05) association with sanitary facility availability except number of house-unit members ( Table 3) . Post hoc analysis was therefore conducted on main roofing material, main building material, number of rooms, and main drinking water source to examine which of their cell or cells contributed to the statistically significant difference (z-score value of ±1.96) between the independent variables and the dependent variable.
The chi-square test indicates that there was significant association between main roofing material and the presence of a sanitary facility, χ 2 (2) = 9.41, p < 0.009. Based on this result, the hypothesis that there is no association between roofing main material of a house and the availability to sanitary facility was rejected. It indicates that the availability of a sanitary facility is dependent on the kind of roofing material used for a house. With the post hoc test (z-score = 2.3), only those who used thatch or mud to roof their houses and had a sanitary facility contributed much to the chi-square association between main roofing material and the availability of sanitary facility.
Likewise, the chi-square test shows that there was a significant association between main building material and the availability of a sanitary facility, χ 2 (1) = 12.48, p < 0.000. Since there was an association between main building material of a house and availability to sanitary facility, the null hypothesis was rejected. That is, the kind of material that is used to build a house can determine the existence of a sanitary facility. Further post hoc analysis (z-score = −2.5) indicated that house-units that were built with mud and had a sanitary facility, contributed much to the chi-square association between the main building material and sanitary facility.
In relation to the number of house-unit members, no significant association was established; χ 2 (4) = 5.78, p < 0.216. Based on this result, the study failed to reject the null hypothesis. The study therefore concluded that there is no association between number of members in a house and access to sanitary facility. It implies that the availability of a sanitary facility is not dependent on the number of a house-unit's members. Similarly, it was found that there was a significant association between number of rooms and the availability of a sanitary facility; χ 2 (4) = 12.04, p < 0.017. Since the p-value was less than 0.05, the null hypothesis, thus there is no association between number of rooms and availability to sanitary facility, was also rejected. This finding reveals that the number rooms can influence the presence of a sanitary facility. The results of the post hoc test (z-score = 2.3) revealed that house-units that had 16 or more rooms and had a sanitary facility contributed much to the chi-square association between the number of rooms and sanitary facility.
The test on the main source of drinking water showed a significant association with the availability of sanitary facility; χ 2 (2) = 8.635, p < 0.013. With this result, the null hypothesis that there is no association between source of drinking water of house occupants and access to sanitary facility was rejected. It means that, the source of drinking water can impact on the availability of a sanitary facility. Also, the post hoc test (z-score = 2.0) showed that house-units that use dug well water as their main drinking source and had a sanitary facility contributed much to the chi-square association identified between drinking water source and sanitary facility.
Discussion
The prevalence of improved sanitary facilities among housing units in the study area was 35%. It should be noted that, in the study area, and Ghana as a whole, most housing units consist of a number of households in both urban and rural areas. With this kind of living arrangement, it implies that many housing units do not have their own sanitary facility, and hence, most of them use shared facility or practice open defecation. The incidence of open defecation is an environmental and health problem facing Ghana [15] . It is estimated that sixteen million people in Ghana use shared sanitary facilities and about 5.7 million have no latrines at all and, hence, practice open defecation [16] . This undoubtedly has led to the outbreak of diseases such as cholera. This costs the country a whopping amount of 79 million dollars per annum [17] .
In the study, improved sanitary facility was operationalized as a facility that hygienically separates human excreta from human contact including flush/pour flush toilets, ventilated improved pit (VIP) latrines, and pit latrine with slap [18] . The discussion is focused on how percentages of socio-demographic characteristics are linked with improved sanitary facilities and the environmental factors associated with improved sanitary facilities using chi-square test.
The study revealed that many people in the community did not have access to improved sanitary facilities; this was reflective across all categories of respondents. This finding resonates with a study conducted by Mahama [12] in Accra, capital city of Ghana, indicated that 34.7% of respondents had access to improved sanitary facilities. The present study's result is also similar to a study conducted by Yohannes et al. [11] in Ethiopia. Most of the respondents indicated that they have access to VIP toilet. Although the VIP toilets are limited in the community, they offer an opportunity to those who would like to use an improved sanitary facility. This kind of improved sanitary facility is common in the country and it is commonly called "public toilet". Most of these "public toilets" have deplorable conditions due to poor building materials used or insufficient management practices. This, undoubtedly, compel residents to practice open defecation since just a few have their own personal toilets -flush or pour flush toilets [19] . The few respondents that have access to improved sanitary facilities indicated that these facilities were located within their compounds. This result may be associated with residents not have the sufficient money or placing much importance on constructing improved sanitary facilities within their compounds.
The appearance of a house can indicate the kind of facilities it is likely to have. The study shows that the main material that was used to roof a house was associated with the accessibility of a sanitary facility. Most houses that had a sanitary facility used zinc or aluminum sheets as their main roofing material while a few houses that had thatch as their main roofing material had sanitary facilities. This finding can also be interpreted that those who use zinc or aluminum sheets to roof their houses are of a better economic standing and can afford to construct sanitary facilities within their houses compared to those who used thatch to roof their houses. In a similar finding, the main material used to construct a house was found to be statistically associated with the accessibility of a sanitary facility in a house. Most houses that had a sanitary facility were built using concrete blocks. The rest of the houses that built using mud had fewer sanitary facilities. This further goes to affirm that an individual's wealth quintile tends to significantly indicate the provision of basic facilities like a sanitary facility in a house that they may construct. In other words, houses that are constructed with more durable building materials have better and more installed basic facilities including a sanitary facility compared to houses built with less durable materials. The underlying factor contributing to the lack of improved sanitary facilities in most the houses is the cost of construction. The present study's finding is similar to a study conducted in Nigeria on sanitation facilities and hygiene practices [20] . This study established that cost of constructing a sanitary facility was hindering most residents from owning personal toilets. Likewise, another housing feature that was found to be associated with sanitary facility accessibility was the number of rooms in a house. Most of these houses had their sanitary facility located within their houses and most of them were functional. This may be attributed to the fact that most of the housing-units in the community are built to accommodate mostly working populations or students. This category of people most likely rent apartments that have at least basic improved facilities. So, the more tenants a house can accommodate the likelihood that it may have an improved sanitary facility.
Sanitation and water are closely related and the presence of both in a particular environment can promote health [21] . In this present study, the main source of drinking water was also associated with the accessibility of a sanitary facility in a house. Most houses that have improved sanitary facilities indicated that they mainly use borehole water. This finding can be attributed to the usage of one borehole by a number of individuals from different housing units in the community.
Limitations
This study was not devoid of limitations. There might have been a recall bias on the responses given by the study respondents. Also, the sample size of the study was small and enough analysis could not be performed further on the study variables to determine socio-demographic factors that predicted the availability of improved sanitary facilities in the community. Hence, inferential interconnections could not be drawn between these independent variables and the availability of improved sanitary facilities. Despite these identified limitations, the findings represent the general picture of the availability of sanitary facilities in the community.
Conclusion
The findings from the study indicate that the characteristics of a house significantly influence the availability of a sanitary facility in the community. Hence, this reflects the general condition of the availability of sanitary facilities in the country. It is recommended that local authorities, such as the Municipal Assemblies and Environmental Health Offices, should place much attention on houses with less durable building materials, such as mud and thatch, in the provision of sanitary facilities.
